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Micro fluidized bed (MFB) has been applied to isothermal differential analysis of gas-solid reactions (1), and the 
fluidized gas and gas product passing through the MFBR is expected to be plug flow. Literature shows that the 
gas flow is close to plug flow and in low axial gas back-mixing when the gas Peclet number (Pe) is over 50 (2). 
This work devoted to investigating the effects of inner bed diameter (D), superficial gas velocity (Ug) and static 
particle bed height (Hs) on axial gas back-mixing in MFB and to distinguishing the conditions for the MFB 
operation. The experiments of axial gas back-mixing testing are conducted by tracer-gas method in a fluidized 
bed using air as the fluidized gas and helium as the tracer gas. Fluid catalytic crack (FCC) catalyst particles 
(Geldart A particles) are selected as the fluidized agent. The mean residence time ( t ), Pe and axial diffusion 
coefficient (Da,g) of gas are calculated to determine the state of gas flow in MFB. Pe generally decreases with 
the increase of D and the maximum Pe decreases from 200 to 40 when D increases from 5 to 50 mm as shown 
in Fig 1. When D of fluidized bed was below 15 mm (i.e. 5 and 10 mm), Pe increased observably from 20 to 200 
with the increase of Ug from 10 to 65 times of the calculated minimum fluidization velocity (Umf), but Hs had 
little effect on it. When D was over 15 mm (15-50 mm), Pe first increased and then decreased to be constant as 
Ug increased. The higher Hs would lead to lower constant Pe. The suitable operating range and parameters 
leading to Pe above 50 can be obtained from three-dimensional diagram in which coordinate axis was non-
dimensional shown in Fig.2. The empirical equations were further developed to predict the Pe in MFB from the 
major operating parameters.  
Pe=25697.21Re1.1934(D/h)0.3105(D/H)0.08642 (D≤15 mm), 
Pe=29.6057Re0.2664(D/h)-1.4622(D/H)0.44243 (15＜D ≤ 50 mm), 
h indicates the detecting height from the gas distribution plate. The correlation index R2 of the above equations 
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Figure 1. The Peclet number varying with superficial gas velocity at different inner diameters and static bed 















Figure 2.Three-dimensional diagram of Peclet number varying with inner bed diameter and superficial gas 
velocity at different static bed heights. 
 
 
